proximately 50 percent, and after some 
hundreds of charges and discharges, 
they must be replaced. The charge-dis- 
charge efficiency of ultracapacitors ex- 
ceeds 90 percent, and can accept more 
than a million charges and discharges. 
Thus, there is a significant energy sav- 
ings through the efficiency improve- 
ment, and there isfar lessdowntime for 
applications and labor involved in re- 
placing an ultracapacitor versus batter- 


ies. Also, the lengthy lifespan of this de- 
sign would greatly reduce the disposal 
problems posed by lead acid, nickel cad- 
mium, lithium, and nickel metal hy- 
dride batteries. 

This innovation is recyclable by na- 
ture, which further reduces system costs. 
The disposal of ultracapacitors is simple, 
as th ey are co n str u cted of n o n -h azardo u s 
components. They are also safer than 
batteries in that they can be easily dis- 


charged, and left indefinitely in a safe, 
discharged state where batteries cannot. 

This work was done by Dennis J. Eichen- 
berg for Glenn Research Center. Further infor- 
mation is contained in a TSP (see page 1). 

Inquiries concerning rights for the commer- 
cial use of this invention should be addressed 
to NASA Glenn Research Center, Innovative 
Partnerships Office, Attn: Steven Fedor, Mail 
Stop 4-8, 21000 Brookpark Road, Cleve- 
land, Ohio 44135. Refer to LEW-18649-1. 


Coaxial Cables for Martian Extreme Temperature Environments 

NASA's Jet Propulsion Laboratory, Pasadena, California 


Work was conducted to validate the 
use of the rover external flexible coaxial 
cabling for space under the extreme en- 
vironments to be encountered during 
the MarsScienceLaboratory(MSL) mis- 
sion. The antennas must survive all 
ground operations plus the nominal 
670-Martian-day mission that includes 
summer and winter seasons of the M ars 
environment. 

Successful development of processes 
established coaxial cable hardware fa- 
tigue limits, which were well beyond the 
expected in-flight exposures. In keeping 
with traditional qualification philoso- 


phy, this was accomplished by subjecting 
flight-representative coaxial cables to 
temperature cycling of the same depth 
as expected in-flight, but for three times 
the expected number of in-flight ther- 
mal cycles. 

Insertion loss and return loss tests 
were performed on the coaxial cables 
during the thermal chamber breaks. A 
vector network analyzer was calibrated 
and operated over the operational fre- 
quency range 7.145 to 8.450 GHz. Even 
though some of the exposed cables 
function only at UHF frequencies (ap- 
proximately 400 MHz), the testing was 


more sensitive, and extending the test 
range down to 400 MHz would have cost 
frequency resolution. 

The Gore flexible coaxial cables, 
which were the subject of these tests, 
proved to be robust and displayed no 
sign of degradation due to the 3X expo- 
sure to thepunishing Mars surface oper- 
ations cycles. 

This work was done by Rajeshuni Rame 
sham, Wayne L. Harvey, Sam Valas, and 
Michael C. Tsai of Caltech for NASA's Jet 
Propulsion Laboratory. For more informa- 
tion, contact iaoffice@jpl.nasa.gov. NPO- 
47452 


Using Spare Logic ResourcesTo Create Dynamic Test Points 

Goddard Space Flight Center, Greenbelt, Maryland 


A technique has been devised to en- 
able creation of a dynamic set of test 
pointsin an embedded digital electronic 
system. As a result, electronics con- 
tained in an application specific circuit 
[e.g., gate array, field programmable 
gate array ( FPGA) ] can be internally 
"probed," even when contained in a 
closed housing during all phases of test. 

In the present technique, the test 
points are not fixed and limited to a 
small number; the number of test points 


can vastly exceed the number of buffers 
or pins, resulting in a compact footprint. 
Test points are selected by means of 
spare logic resources within the ASIC(s) 
and/or FPGA(s). A register is pro- 
grammed with a command, which is 
used to select the signals that are sent 
off -chip and out of the housing for mon- 
itoring by test engineers and external 
test equipment. 

The register can be commanded by 
any suitable means: for example, it 


could be commanded through a com- 
mand port that would normally be used 
in the operation of the system. In the 
original application of the technique, 
commanding of the register is per- 
formed via a MIL-STD-1553B communi- 
cation subsystem. 

T his work was done by Richard Katz and 
Igor Kleyner of Goddard Space Flight Center. 
Further information is contained in a TSP 
(seepagel). GSC-15490-1 
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